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(57) [ffiKr] 

§;fx£ k 1 fcfc, jaftWtBrcfr*. SlSiiilttB J: V* 
A£ixl>#X2»A¥K5 k. fi^^yvs-3F^)tT^ 
mj±^EpjD§^S^M TxmJ±EPJD¥S 1 1 k* J #§;L^ 



< £ 



< _ 




(2) 

1 

cotfxtfmAZti&tfxmA^mt , ftiB*^^ 

-fi^7°7Xv£fS£§*l>7°^xvf§4i^Ki:. fjlE 
77XvH4^tJ; 9H££ft*:X7Xvjfif§ I:, ft 

ffi*. £>ftjt fRJRigircfc -o"C, 10 
IWBT^Xvf^^gBi, ?nfc&*f&££ft-I> v-f 
^n»|fii#afc, tt§n^^?nS^ fttfijt^ 

is. ftiB»^7^>vWcf£(t^ftT^£ffMU 
A ■ &M^tUitt§Sr7^ 9 u$.k fc fcfc^FiM ? n h 

ECR77 X7l4#® i; § ftfc £ fc * #m i: -T 5 j£i£ 

Xvo 3 *> . L&v ^75 X^fcS ^ § ft 

^ftlBRSM^B^^-gRfii:. ftlBW ? nift||^#St 
±9»££ft£ftfEW?u}£<7)3*^ jfflWBififc:** 

L^v ^>r ? nift^eaj-r s ftieiiSciK^a^^giifi > 

•t&wnm 1 fcie««ojs«sgii. 

tjeiRTfriifc $ft£ tHc. K^msis^mtT^ft 

Miew^«Bs^ftss«a»i^¥St . ftiea«tFjfffl 

<7>A-f T*«JE#fflJll£ftS^--f TxmJ±EPiP#lfti: , 
ifp'li &ftfcj^§BB<aftiEr9X^SS±#J&£. 

?um i mi^ix&^4 7u®.m^f3i.k, %^titz 
k k h sat&** >^-ftTmMmzimtzti&-7 

^t»llff«U *A • feMSft^ftlBv-f ? uj& 40 
i: k i> hzn^^r-i ?ofn >-^W$r^ t mt&M^mfi 

ftf BJt^T^ y^'-l*l$:iSi6P« Lo-^JStttf* ft** 
ASft&ii? 1 Sftgi: . ftlE^S14#***#A§ft£ftlE 

£$ftfcv>f ?uWfelrt£tfeM$ft§ fc k ft 
X7^MS«SI2J^i:, 50 
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2 

ftlBffe* $ ft*: 7° 5 fc9rajjUfl«0RfG#.X **WBI 

^7«a* «t o * a § ftr , ftt brje^'x * , mm 
3oy$m.k , 

ftlB^'-f rx«j±epja^©T-ftiB*M±^^^ rxtff 

jMfflm § fto-p . IS*^^ftlBS«51^ST"ftlB7^ 

mcommmmztL&&4ffl&.k . ^^nrs ; t £«s 

[»*3B4 ] ftiBMUJ-^^mfc^&i>^«i 
ftlBAWf ^ftfE^W TXlJIEPJn^Kfc 
i DftlB^M TX«J±^m!jn$ft£ fc i ifc, ftlBKJCB 
1fx tfm.i\L?m k$tLX&Zklz£*)^ #-#y%3i#; 

[0001] 
[0002] 

#«^#M^-7°^. n y t° A-^ffl^slBii^fix h 

S7n7 t^fU? ^7)^JK^miB^^ -r •< T^r if 
Sriit^k-f-S^IE^x-f T(i. 3£^. S^tftf 

ffl«#a^#Mx-7°^. 3yti-^7M/-y't 
LTti: . IBIi^M^'ffi 1 0 0 ( MB] <o 7 n b° ^ -r ^ 

[00 03] -eLT. 7nvt-ff'f^l4, iS^S 
Mi: lt7x7ftOfl^7 -f /t- A $ ft T ^ S «0 
T\ MitXgtfe^TEl^X^ffifflSft-?)^- FxV 

oNi, CoNiPt, CoCrPt, CoCrTa, 
CoCrPtSi, SmC o^tfO^JSBKttflS*^ (j?!£ 

t v m, k ^ 3 n mm-Si §ft, ^-^id^!f#'t4**-r.i> 

tlfiUfi, SiN> SiOi , TiN s BN, C 
N, a-C. ^^7K«*-^7 (DLC) 

[0004] iwms, %tit>comttzm^xumm$: 
mm-^mkLxa. x^^9i^izxr>. #-#y 

hk. ^MI477X7C D V*3St;Jt^Tffi46 



(3) 

3 

xw^<dx\ ^m.^ k £ # jjw- s fc r 9 x v c v d -n 

[0 0 0 5] -^LT, X^X^CVD^arCJi, 75X 
v^om^k^#Xk<?)«^;:i:oT, KJfc#XC97> 
Tims* ■4*>4£ZivZ<lMmjGi&Z.L* MfflRJE 

MKii, X^Xv^m^Oi^'teiK^&tJk. 4 

[0 0 0 6] 77XvCVD^tfcltl»77X 10 

aSSri^tfJatejftXii 0 , X^X-^jffite-f-ft^X^X"? 
SMBTsStJ: 9A# <S=5rD . «Jil^«^T1i. ffl 
1 0 9 [W cc) HIIO 11 !*/ cc) gfltcfti 

c c] Hil 0 12 ( ffl/ c c] MMb^h. 

[0007] fot, x ^x ~?mm.crigiX'ikmt& t , 

■eft 4 so* , Star - ? #Mtttrcft& s *i$ x vt a 
Tf75X?wia, -f^-y^ajg^#^(c«< , « 20 

[0008] Mm. *H#ffm5232791 ^Wffl«fclS 
rtST-?ftSCVDgtj . £>£Mi#& 
¥7-51753 #&«fcie»;5*Ufc r IS7-7fttCVD 

fc, PET, PEN. >K1M 5 Fftt'COmft 

^7<>vj±t> s mmtLxmMzti&t, -rjxwwtt 30 

V\ — fflSftfc8WJfc#fc 3*1^4, *W#f^53 
60483 ^•BH*ffl»(.;IE^S^ rg^cVDgtj , * 

VDgfj tol^T^ff LT^-Sk, ±fS<0J:?l^ 7° 

[0009]4)t, *H^ff^5360483 ^VfflSmiZt&SL 
S*ufc ^MiCVDglj XU. BU&»WmZtL& 40 

[ooio] ullcoz t zmi$Lxmm^-z> t , «^ 
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4 

Xv y -x &&Z?C$> h Z. b £ Mm LX v ^ . £ 
X^XVfkfe^isLT, V^f^olECR (m^+M 

75X7liig«#Tfr7X7f* T , 75X7i 

mtixiz, iio n (f cc] ~fiio i2 [ m/ c 
xcD^mti^mxh^bb^z, mmm>m<. jje 
n * $ it t z t t>^smx$> h . 

[00 11] -f-LT. H3fctt, tcPiiid^mfc^A 
?DSECR77X7CVDgil0 0 (KT, 

ti o o ^§^0, Ria*^a»§ir 
^iat. ssi oow±. i^pi 2 o^^^gpoM 

ffe^KlSftftUffif-^yy^-i l o^t. z<?m& 
ft^«- 1 lOrttll, 1S1 3 0&«B£-rSISfc, 

isno s fsne^jtfiw^ o m-ris o m 1 4 
0 1 , lino fciK-f tx«je^ ei«rt-*«sn-9 

130k, f»H)l?FMffl«4T\ mm 1 3 0^'^ffl^ix^ 
JWJH5A160J:, 170k, fSMIlffM 

f*«SS 1 3 0 FX^n-i.^^ K 0 1 8 0 b , ft 
aMJFMffl^^^K^^>-^-l 1 Oft^SASix 
SKJEB^rxafAaP 1 9 0ki\ #«ERS*tTV^4. 
[00 12] ttz. ESfi-yA-l 1 O^^fPtCtd, 

v>f 7umm%L%ti&~?-< 7vmm±^2 o o^w 

k, v>f ^n^A®2 2 0Sr^-fCX9X-?±)^M2 
3 0F^tf5ffi§tl, ;«77XY4M2 3 0Wdi, 
^Stt^'X»AgP2 5 0d^, X7Xv^#zfflO^S'S 

[0013] -e LT, X5X'V^B!ta2 3 0 fD^UBfc 

{i , x ^ x ^%±t£cDfz nbcommz mm s -a-* ^ 
250 **saR»itfi"r ti o , «t o , #a 

^tut^RStt^fxtc^^-f ?obn >4«£ f Iffl L 
[0014] 

imt&mmLZob-r&wmi l^l^'^, $hei 

\^nA)V2. 5 O^ffl^tLTV^cot', ?S)j£StL7c?l*i 
kv^fiA^A** i fc''^. 

[0015] «I<5D*§-£\ I5f^ ^n"- 110 nizffifc 
0**ffiffl$^5*JfitnTI8T'*-&* t . SSI OO^f) 

-f b ^tifzm^mmizMLxii. mm.vm* 



(4 ) 

5 

ofc„ 

[0016] § £> fc:. V'f? o8fc&*SC£f--v >-A— 1 l 

x^&tzib. vmm*. x&mwx'i±%:\w 

X\ ^n^fiaBR^Xj&J-e^v-f ^n|S»AJR2 2 0 

»(7)ai** t fi'Fr«/£», 4 AsAtfiffil 3 0 fc 

LTflgffl£:fX& k . Zcommi 3 0<7>&&miziH?& 10 

fc Ofc±f#£ i k $:j&^> . 

[0017] *mmnum*. mtt lx, ^x/p 

[0018] 

* r«»Mf7 * ;kA^a«±^ji&ffM^r«gfc-r 20 

S k k fc fc:. *S#EMi£H#i£ft^fc*Sf-Y 
fc . ituiE Jtffi^- -v yj 1*] fciiiBBjjcffl^)^ ^SA § 
ti&tfxmtJ&Btk. miiM^^y^—ftlzy^X*? 
^4§^^77X7ltfSh. IwfET^Xv^fe^ 

#%£2ix§v-r mwimi^mk. ^^titz-?4 7 

n«** s ftffBXS^-Y y^-fifc|Bip|AS*i4 k k 30 

£*fim 7vhuym%*£.tzit&7^ZM?Ek . i 

9 E c RXy X-?3S£#g* k^txtzc\k 

zmik-t&mmmwizz^xMmztii. 
[ooi9i^u, ±M^mm.<n>mm<mmk lx 

fi. WE75Xvft£3&liZ£ OlMlLfcX^XveDo 

mmm^miiLk . mm-? a ? vwimi^mz ± 0 n£ 40 

SftfcmTfEv-f ?u}£od*>. JjfcflBT&ffcfcrSFS-L&vv? 
-f ? nfe^^H- 4 iwlEJ&§l££BO#;||5{4 fc £\ -tfi-e 

[0020] ttz. ±mmm. v*7vt<nm#=F7 4 
^comwLtizmmzmjmmk zti& fc fc fcfc:, mm. 
mmm-tfWitt h tx.tzmm.i~ ■* w fc , mtmm.* * 

fc , itufEK^-r yv?— rtfc7°5Xv*%!feS-fr4 7°5> 
Xvfg±^gfc , MIEX5X^S£^Kfcl J; 0?fe££*x 
fc7^X-?}fif§fc:. ffffE*^M$;fiSS«ii^l£ 50 
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xnmrn^mk . ^mt^ixtz^mmm^mzx^x 
-?^^mz. v a ? vmm$L$tiz>-?A ?w$m$L 

mmzmm^tih^A tummx ■ im^mt . mibk 

^ifcMIBv-^ ^ nJSk k fc tM ^ n h n y4±H|2r 
**Kft6*i.fcJicB8!afc: i OUR 

Loo^vSffi^^A^a^m 1 ii^k , 

m&F&&tfxtfmxz titz msxstf-Y y; <-fti,z , 

JSaWftfc^KSti* k k fcfc. IWB*AJK5*9ejiW-« 

mmk . wmiM^titz-?A 9 &mk tzx 0 , m^-f -f 

^x^tfriE^x^A#st x ^mx^tix. MtERje^' 
t § -fr s m 3 k , « ^ txsjiep jn^a-ctir 

k, *tt&zh*mkh^&fflB3mz£~>xi>m8L 
ztih. zlx. ±mzmm<v&m%w&>mm<DBmk 
LTti . mibs«± icf«» ^ % h &Mmam 
mzti. mm&mmizmm;u Txnj±mu^mz£ 0 

mSSW TxWfctfQUaZtiZ kki>lz^ ffiiZKfctfX 

&mk*.mk ztix $> z ktzz k> . *-#y*±*fc-t 
si?fi^WR^jssnsffi«**»5rrftft. afc, ±ib 

* k $ to, k k fc , mmmmmm zti-c^t «« t 

fett^^JE^^ffiTJ^BKiffil X 1 0-* [To r r ] 
-Mil X 1 0-2 [To r r] j&ijg^T&S:^ ffl5x 1 
0" 4 [To r r ] — I5X 1 0" 3 [To r r ] fc:|SS§ 

mmmk lxiz. mmm^Mk tmxzfttzmsZKm 
tfxt/K af^Fiaiis^-x^/i^-j&t, fit4( ev] Mil 

2( eV) , i^KKIifSt eV] -fl0( e 

V] fffi^&tt&BMb&tk ZtifzMf&mmxfc 
[002 1 ] ilBfiScH^BTii, t^ftyA-fitft 

mmzteWtZixz>-?A ?xjm\ ^MGim^rtm 

[0022] S fefcl. JblBfiaffi^HB-Cti. »Lf:77 

-S.|frlBfi!cJK^S^#SPfik, MIBv-f ^niWttfafc 
«£ 0^±S#ifctalE^^ ^ a -fe, ricBB»jjcfc:W§- 



(5) 
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[ 0 0 2 3 ] AfEJ&il^ffiTIi:, MK^tt#^ 
?nbny*ii|^4t2ttr7X'7«ft:?ii, ico 

[0024] $ fefcX, _hlEJ«JR*ife*C«. tufEKKA 
BttnStL*. tHC, |frlEKJE^'X^M^**i: SAT 

[0025] ttz. iumm^m-cn, wssos^^ifi 

«JBfc:*iJtftKIB^«OEfliBH**, flxi 0"W« 
1X10- 2 [To r r ] lzmfe£tlhC0ffmLX$5*) . 
HtffSL<ttI5XlO- 4 [To r r ] — f!5 X 1 0 
-3 [T o r r ] fc|SbgSfUt«JIW^S*I.TliM3&«ff 
;bA& . 

[oo26]§^ TiBBScM^STii, mm&mt 

LWAS^fWe^XT^JWtfcLT. JRflSBr^x 30 

ffi5[ eV] J3LhtfMBf#95t^-6iR'ffc* 
*k£AT«^TA?x.I>, 
[00 27] 

xmmzmmtt . Aipj^&j&jiit 
«. iicii ^*,iB«is*»^s (JiiT. mess 

^r^XVte. ?'f?nlECRti:t:J;- 5 tM§ 
[0 0 2 8] 44i s SKI 014, 7n'yt-(fun 
PEN?^^, PET7-TM, 77iK7^1/A, 
5*1*0*4. 50 
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[ 0 0 2 9 ] * L/C, mm 1 ffiffiJK^ffM^^StS 
Ttc3HE 1 0 ZGm-t&tzbbnMQi-r >;<~ 3 k . ft 

F*Jt^At-^^'X^A¥S5 k . ^¥»(«a77X7 
2A (T-xfe«73^gJS) f|42$tL§-?4 XOfe 

E C R75X?M#g 7J:.Stl0 jW9r5aHfc&» 

mmm) 9k. m/mmmtz. xmi otzm&w 

[0030] M^^>;<-3i,z. 77X?Mffl« 
*§ (8B£) j&wa.fcgJtSr'^ i o sus304f« 

SBR^EBtBEfiTJi, ffl 2X10- 5 [Torr] ETTC 
fc^fc^ffASA. -ftBS&ffii: LTiA 12X10 

-6 [Torr] mT^<, lfflRttifc:*Jft&P«!* 
JEJjtA ffilxlO" 4 [Torr] Hfil X 1 0" 2 [T 
orr] ^M#$A£*^-/M£tgi:£ATV^ 
[003 1 ] E^ir-r>vS-3F*If2. 

y/l 3t;J:-?TPM$tL. icoKSP^^n 3 
JA n— ^ y— #yy°k, *#—#}]s7—x?—#>7° 
k. ?-#tf>y° (&*m^t-t) k<r>m.&-£hitk£ 

[0032] s /bt:. smafS^MK-r^^. sisue 

ffiSEti^T, SK53WE*SEfl:- IHW-ftfllJS, ft*^ 

[0033]^:, #x*SA#l£ 5 tii. fSSMffMffl 
^SJE^'X ifiM^rh^ V* 3 1*3 tizIA MJEXfX 

^S- 3 ^t;SAS#l-i>^SttX7'XSASP 5 B^'ISft^ 
i\X& 0 . #^^^'x?SM$iJ#Pi: LT. 7X7n-ay 
(EKW) AlfflS^ ISftyA-3 

|*)^77"X#A^IStT(i. SUSlOAMT 
[0 0 34] <I<5D*§-£\ ^X#ASI55A. 5B*^M 
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[00 3 5] % LT , 75X7«ffl^^SMX L 
T(4. He. Ne, Ar, Kr> 4fcj4X e & f'^W 

[0036] — S\ «BB»gjRffl«RJB^fc LTJ4, 
CH* , C 2 He . Cs Hs „ C2H2 , Cs He (< 

fc, c 2 h 2 , c s h 6 iifcii, M-?ra<o*S^^;t- 10 

ffl5[ eV] £Lt«98r£»ih&*2fc£*OT. 

[0037] mz„ Hi, fcitfBlfcisW-* 
X-7fg£#i£ 7 t (4 , -?-f ? niSE*^io#git= «t o T 
- y 3 1*| ft {fCf£ffi £ ? n 

-3wt, jfcWKfc®i§-a-4fc«)<oi!raBfcLTR«i 20 

fc=Sr*iafc:HSES*i.4lRMW»Aai5l 9 fciflii.&ihx 

[0 0 3 8] v^?nS14t»i, Sjft 

RAHI1 [GHz]~flO [GHz] , SAtfJ^'ffi 
1 Ckw] 5 Ckw] ^iEH^STTfr'A XUffl 
mTJ (JSi*8b& t ffi2.45(GHz) T\ JtAtHTj^ffil [kW]~ 

[0 0 3 9] V>f?njjWAm 714. 30 

1 9T14. fc«ltrce>f 7n 

assist «t oT^aisn* ± 3 tz&j&ztix 

[0 04 0] 4/£. 7>f?ntECR75X7^fS 
52 1 At*f|ij£-frT, 3ftliZffif$>tl 
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1 0 

i-^yr\~3co MMM t comiz , 7° 5 X7 £ J|£ $ -tffc 
[004 1 ] ZLX. &*C7)MXm?E2 1AI1 SmC 

[0042] -e<7J «* 3 tS5!IS*tfc1«ft<a*A,»52 1 
A (IW#S2 1 ) O^Ht=(4, f!500 [Gauss] 
2000 [Gauss] gJK<?55fiJg (^^^) &1?t&mMtm 

T V K 5 A 3 5 ( «B£ ) iO^t^fE § -TCRS 
§ixT& 0 s i <7)HJfi<7)^-C{4 , iftflJ K 5 A 3 5 tin] 
^ d ^mcom^mtfim. MIS [Gauss] i; ^ h X 0 liZfgL 

[0043] -eLT, JfcSt^T>-r-^2 5«T>^-h^ 

(1/4) A % tfi.it (1/ 8 ) A w^icfgt X o iz 
I^SiiTfcD. #^07>-ft*#;5Ati, Sat4Mj> 

fetL. -ttf^SS, *f*(4. 75X70%- itt^ 

[0044]^, IslfJ^ASP 1 9^. Mttt7yft 
2 ScOffitatfeV^Ttt. Miif, v-f^n^ASP17 

[004 5] K«OffMtoV^T(4, K^ffM^ 

a2 1«0fflt» Mtlf. ffl50[Gauss] HB100 [Gauss] U 

ttioT, r5X*?£H!ti&tf>t. -IM«7 
[0046] ^OHifec7)^T{4. Mft> 

L^rv ^7X7*i, ^ 3 i*j<z>#a5ffifc:«§e 

(rtT^X^v? s 35S^i4, PEN7^]-A, PET7 

[0047] ,171(4. ^XJi&ECRM^mm-t^ 

l o 

*43&»6-C*0, ZcommtLtte. 

>r\- 3 mzfcfflt Lfz t S iz , ffi^Sgi*^ * t ^-^ 
S i fc fc* 0 . tot . ^<7)^«fi«^ t h x a 



(7) 

1 1 

mmm zmmmtt-ctm? s z. 1 1 ± k> , r- ? on 
DgP2 9 fc , 77X7«MCiti o sassr*^* 

n-;P3 3h^Hx.^ix, 3* 1 9tiiLSP2 7^S«U 0j$ 

,isio litamwu Tz.wfciQ&i-t&'W 10 

[0049] mm^mm.i oc4tsy7^^ 
< -rfefttE xp u-frw* mm? &ffimi>tm.T$> 

K>, 4 fc, ^SfB«tli^ai H 5 A 3 5 SrffiHLT . ^ 
<7>^S] 5 0^«Ht3£« 1 0 It 4> (£ 

nmt^x o let* <r t i*Fssrc*s . 
[0050] -s-LTs ^>f rxflffierrwr^g 1 1 i±, a 20 

fig 1 0 tEPW-f>^ TXfflmili: LT „ ft«EESI6* 
^lEMIfcStlTfcri. ffi 2 [kHz] ~fl20[kHz] [Z 

<ojs»«<9«»*ffiffl-$-4 ; fc t> weft* . 

*A8ffi2 1 A-?MfiaSfi4«EWBifi#a2 1 ^fiJfflL 
fcV-f ? OiftE C RT^XV^^B^jEfflS^Tjo 30 

fix 1 0 CTLTIS^ - ^'*^5r < , ffimtWW 
S-fr 4 SWfcov vc« . WBB : T6-310494#4«Bt=SBaS 

o t ^ h <r>x\ mstofimxtoisth . 

[00 52] ELhRHHLfc J 3 fc, £*>SSIt0WB!IIfc*s 
l§iiS7^^aSAS, «icO*ASffi 2 1 A XM f& § 

titimmmm 2 1 *^j£-r santi-j-c, v a 7 n 

[0 0 5 3] faHT, Xfixl OfcLT, «7 i X^CD^ 

j&HSV Sfix 1 0 liZtt L T X* - S^jWjJwfl: < . W 

fc, MCI 0<0BST|ftIt:tJ(t5JR»^*»fii?!S r «ailT' 
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1 2 

[0 0 54] ±fc. fttkLfzy°7X~?<7)o%. wmmtiL 

iz&5-L%^y°7X^t,zzt>ztiz> mmmm 1 <o#»ffi 

fc, v^^n^^S7^J;i9^§iX5tv-<^o^ 

M^S 1 n&ffiLbifi. *tL*tti&HSmttz£ 0 MS 
SixTf*H§ixTv^coT\ jS;J9i^aioilfAtt&(*i± 

[ o o 5 5 ] *^fc««ia»6F^if»ariafc 
mxn. ±.mmmi zmmLxmm.1 oizmmmmm 

jid, if^y7 13k ^'x^A¥S 5 to^^ASP 5 b 

tL^»^^>'^*-3|*|fc. ^nift^#S7t:«t 

fc, mm?)?kAW?62 1 AtJ; D«JS$3fxfc^«ffM¥ 
S2 1 tfmi&t&WtizX 0 . ^^fsffi^^v^ ^ n 

[00 57] M^t". H3j!SliT-{i. S^S^Ut^X 

[0058] -e lt, ^j&g-m. r^mjcEPjii 
iStWww rx«£E* t fflJnStL-p-p, Kfixi o^mfixM 

9 T^Sl 3 5 CO^hJUB fcf & -5t77 

[0059] z\<r>m^, immmM%*T4 rm^mm 
bLx\±, mm. mmmzmiitiyj^y'FVix-tf 
ymt^mx-h 0 . z\ <n?4 ^ > vttt-tfymzm 
m-t&tz&biz. zemmcowmxn, K^'xbLxm 

mmiz; u r xms&mn § ti^&mmmm § ti 

[0060] ifc, *aj*A**t»tL3t*S*, ^c? 

4 fc 75 X7lfM«T L T s ^S4H=RJC^ * » 

«rc*r, WmeMlz^-oXL&dbbhlz. 

H^'E C Rj(«*»j?,v>f ^n^JSc«tfMf L. 7777 

4—*. BE***. ifitf£-W> t «^iag**«< & "9 . 
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m-yX. ZcomMcDBMTte. &&&& 
JFMS fix ^himizte ft ft SJE^xoJI^iSH^' . ffi 

5X10' 4 [To r r] HI5X 1 0" 3 [To r r ] 

[oo6i]§^;.gtin isi#«ASP 1 9 * ^rr 

-#yj&9Wttfc£ 0 , aSMRrvft 2 5 li, r yf 10 
t^LTWigLSr^ft, 

[0062] £*ui. m\ymtfx<7)miixfcz> , mt 
fflcoms^*}^— avhs v * £ t izmm lx a o . -e<^ 

K^H^<9tlr£x*/l^-atfc5( eV] fcJLtO^ 

flH^JS^i^'Sf-AHiSt eV] J3Lh^J(Jflalc*** 
KJtB^Xi: LTffiffl$tu j&XjWRSMRT 
>x^-2 5t#*LTiT>^0«tg^^L, 
SrifiBfiSPfcA*?? x. ft «fc o £Rj£ § ixT V * ft . 20 

[0063] vxtmmLfzx 5 z^mmmmizti 
w.m<ny%xm^2 1 Kxm$LZtitzmMm^&2 

1 ^'JFMf ft B»fc: J: 9 , x" n h n y4±H| * * 

[00 64] ^LT. -€-0»*5nfcr5XVK3f«BB 
)£fflOK«#x^HJE#^»A§G 5 Afc J: 0 #A£*U 

$-£ft— A>f rx«EEEpjn#K i i*c*Ei o±tc 

i OBfM^tKsWSJSS*!.* . MoT . 1 0 b L 
10(:SLt^-y'm<, RfrfiOJKJPfl- 
aE-efi^ft. 

[0065]ifc,»Rl 0±t^ft9iHS8tt*A^^ft 

-rft«»n^?fM$^ftites. «fc ^shwcDHh^ummtf 
m^tiht^o m&ifih ft . 

[0066] -f- LT. R*B^r^36«Kft**fc Sftft fc £ 
*> fc . fitWft&^lfi § tiX U ft #MfciS it ft RJ&if.* CO 
EftiEH^X fi5 x 1 0" 4 [To r r ] — ffi5 x 1 0" 3 

[To r r ] izmfeziitzimfiwnziixfsm^h 

ixftOTx Ji, ■P B fiOav^»M^'?FM$ixftt 
^dfAjSE****. 50 
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[0067] fftflSMMfflk L#A$*ifc£Jfc 

v) £Lh<^ifr&ais^rr4iR^E**t s tix fHMi>mfo 

# jyffcfr i ft f: ^ a fO ft . 
[0068] 

owe. WiSa»<9lSft£fi : -3fctf>T\ ETF, ^coSHIM 
tz^XWrntt. £05*£, TIB ( 1 ) ~ ( 6 ) iZTjk 
§ ixt v % ft HBfe3$i&ft fc« o T Hifc&sfi* . 
[00 69] (DISf^yA'-s^^oM 1 

ffim&B&PBOQOl 'M*/min] <7>U—? U— tfVTS 1 
& s fS25000[U>) hJV/mi n] <50^< # ^ %}V7— X # y y° 

fl3000[ ij>|>»/sec) 0^-^y7^'2^, 
il^lfSi fefU «*t**S U S 3 0 4lt"§i^, *<7 1 
[ m3] cOX^f-lrVA— 3jWS£ffl3*Ufc. 
[0070] ifc. v-f ^n^c7)AMfK^«tLffi±i: 
LT. «^^>-^'-3rt^tl^ft^c0^«i, tt 
0. 5[ram) -/ ^ jl«<0 S U Sfm&Bb 0 ft It ^iX. 

-7 J* tf$m lz a - f ^ >- ^ § -r IA *) # f t <b 
ixft fc f: t fc, J&*3&£-$-*af$tt=li 

[007 1 ] ( 2 ) #XaiA#a 5 fcov CD^fit 
»A?I*200[sccni] — 500[sccra] (07X7n-a>fn 

[mm] O S U S 3 0 4 M T^ffiffl S tl^c <, 

[0072] ( 3 ) ^niSE C R77X?14fg 
Hz-jUXiO^kft- 

^itJH^2.45[GHz] , *Atti7Jl.5[kW] (KlAVu 1 ®. 

mw/mmzin, mo.sim ~fii.2[kw] amtixem 

Zii&ttMz, r 5 Xvf|£S5^A#£ fifths 
tl. tS(iffi400[mm] , *j x7coffl.mJjfocoM:Zl,Z. ffl20 
0[mm] tZtlfz. LT , 7TcAM52 1A«. PJiS^c 7 ) 
S m C o «oaS5**fl6ffl § T 5 Xv^gPOff^t 

(zmm^-h^m^2 ia, 21 Acommm^^x 

olzmMZtitz, 

[0073] tfz. itM2 3 t;(iA^ $400[mm] X 
200[mm] tf>5388&WtfflS:h., IWMftr >"ft 2 5 (AS 
U S 3 0 4»-C'^Lg|5cOK l 7#itSP^ll@>6\ fS40[m 
m] i: $ilft 1 1 i>fcs #COi57>COft§{±. ffl80[mm)Oi> 
<7)5&*22K ffil40[mm] O^^M*. ffll90[mm] cotcO 

[0074] ( 4 ) SWil^S 9 fcov vt C0*f4^ 
jS9ajLSP2 7. ^#B3i'9gP2 9 . »F7A3 5, vn" 

3. rnm^~)i'3 ltfmz-^iix^ mm^m 

StL. ffijMXb-F(iffiO[m/min]M140[m/min] tZtl 
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&kkhlz, BWJl4«0[kg/ m HB6[kg/ ffi Oil 
[0 0 7 5] &fz. ^aib'5A3 5tC"PWa±, 
fcSWC^IMfct » &S1F5A3 5£ffiffliirf\ 

-/p 3 3 c7)^T-±iaffiM*#t^o tzmm. fc #* ?T 

[0 0 7 6] (5 ) A>f r**E8J^#KteoivCtf>* 

ft 

fi2[KHz)HB20[KHz) fcgHSfufcD C^XtEEtf, 10 
mffin-/P3 1 ^^-LTS^l OcOifflC, §0(V)HI 
500[V]fittEP¥StLfc» 

[0077] ( 6 ) MCWk i> itf^Wto^t 

16*^300 [mm] , ff^#*fi60[ //m]<7)P E N^-X± 
fcl, ^fflCttflSt UC rTlffiB^'ffi90(nm) . CoPt 
C r ttttJf&fBO [nm] $ ^ffiSt 1 0 ^ffiffl § tl 
tz„ £fz. 77X7«4itli, Ar#X#fffiffl§tU 
?x?n-3yha-7- TiSM^'flO [sc cm) -HI 200 
[seem] fcffl»3*Ufc. S&fc, K^SS^X*/!^'- 20 

«5( eV) M±0|g^^-g-tfM«7j<«^'X«h t 
T„ Cz Ha N Cs He jEfl£ffl$;h.£— «5[ e 

— 3>hn- 7— T\ sML^ffiOfsccm] — fl500[sccm) 

<^IBIt:f!I«rsnfc. 

[0078] mkliM±nfflgSgkftTTff*>iVZ , ?A 
^VY^i]—i£vm<rMM-ifi, ffilO(nm) — ffllOOfnm) 

tzmm^ttfzm. zcov-y y°>ut>mT (a > , <b> . 
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[0079] (A) JWSBSffiS, M«col?« 

TEM (Transmission Electron Microscopy) "CWHH 
5- = ( (Max -Min ) / (Max+Min ) ) X100 

#fi<WMEavg fc, ^x^MjItiEffiv fc, ^x7l 
^ffltf>JicJRiB«<^S 1 fc J: 0 , rate=avg/ ( 1 / 
v) iJLiSLt:. -f- LT> JRfTU. ESC A (Electron 
Spectrodcopy for Chemical Analysis) (~ = fcD. 
Xtynxx^K-£l£L, ffi27[ eV) Tft*Uf 

[0080] (B) X? 9 <yf-WAtt<OfWB 

s^-r s ep a . ep x £■ #ia l 

[0081 ] (0 gtSWAtt 

fyr/l/^y- MJWcflJOajU m&eom. 901 , 72H 
[0082] 
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(sccaO 


(Torr) 


^7Xt> 

(eV) 






I ) 


A r 20 
C 2 H 2 50 


2X1 Q-* 


26. 0 


& 




2) 


A r 50 
C 2 H 2 100 


5X1 0 " 4 


27. 0 


o 


o 


3 ) 


A r 100 
C 2 H 2 200 


8xl 0 " 4 


27. 5 


o 


o 


4 ) 


A r 100 
C 2 H 2 250 


ixi 0 3 


27. 5 


o 


o 


5 ) 


A r 100 
C 2 H 2 300 


3X1 0 ~ 3 


27. 5 


o 


o 


6 ) 


A r 100 
C ? H 2 400 


5X1 0 ~ s 


27- 5 


o 


o 


7) 


A r 100 

C 2 H a 500 


8X10^ 


28.0 


A 


A 


8> 


A r 100 
C z H 2 500 


1 X 1 0 ~ 2 


25.0 


X 


X 


9} 


A r 20 
C z H 3 50 


2 x 1 0"* 


26.0 


A 


A 


10) 


A r 50 
C 2 Hs 100 


5X1 0" 4 


27,0 


o 


o 


U) 


A r 100 
C 2 H t 200 


8xi 0" 4 


27. 5 


o 


o 


12) 


A r 100 
C a H 2 250 


1 x 1 0 " 3 


27, 5 


o 


o 


13) 


A r 100 
C t H 2 300 


3 x i 


27.5 


o 


o 


14) 


A r 100 
C 2 H* 400 


5 x 1 0" 3 


27.5 


o 


o 


15) 


A r 100 
C 2 H 2 500 


8 x 1 0"* 


26.0 


A 


A 


16) 


A r 100 

C 2 H 2 500 


1 x l o 2 


25,0 


X 


X 



[0 0 83] ^fc, SlfctiSaRSfiTV^Srv***, & 

T, ( a ) - ( e ) t^§-fl)ti6afc»4 i fctfifi* 

(a) KW^JiiSBKfefrtcJ:*^, 5= (3X-KW ) 

(b) jS«B«BB±R*S^x«WBtct>J:436i«. c 2 h 2 

fll5[nm/sec] ^#A»tlT3t*^«5ifi£JK^™ 

4fc. Ce He ^*flfflLfc«^tC«, $^tC2-3 40 

[0084] ( c ) C H 4 ^"Xc7)^t{± s fglOOOW 

fcT*fc*H-4fc* 20% -40% «^-Uc<7){:itl, C 2 H 
2 ^XO*i^-tC^ffi2000[m] <^3SR«il-C'fclRi6aK<0 



( e ) y 9 a 3 5 * mm l& v t , k o a**- 

[0085] 

H42£fu ;«77X?(;i' ) TM*W5 1 
[ 0 0 8 6 ] X. *«9Itf>JSlBI»: «fc#Uf , m±Ltz 
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XXfimAZivtemim^^y^-ftlz^ MIBW ? 
n88ft£#ateJ: 0«*Siifcv>f ?ntfcWft»Rfcfis 

xmt lx. matt? * foj*&&mztLi&*&fci3^x 

^JJ^^^jff^r^SRTjiSJRHrgEfc SftS k k & 
[0 0 88] =t3SBH<ajjtK#ffiTli. MIEr*^ 

^«£Es6*fflJnS*L4 k k fct, tHURJCjyxtfiJMble* 
kZtiX&ZklzJ; #-#^£±flsk-r£iwfB?¥I? 

*i*fcv*3f!ljafc:aitf., WiHFfflRfcfC. 

[0089]4fc, *«BH«jRJR*rj£Tli, MIBKJtGtf 
^^-f^K*t fc fc & fc, MIB?SJK*«c$ixT 
^&«JBtctstt*»GXr^^>flEft«SBB3& t . I5xi o-i 

[To r r] H15X1 0" 3 [To r r ] lZ|ftj£$*Ufc 

k LX . m-5}=t? 4 JlsA.tfmmZtiti^lz&^X i> , 
ISWl»=i«IT«^f^ $*x£ fc k 1 fc. fig 

[0090] $ 6 tx. *m&f8Wjmt,z£tit£. m 
mnmmkLmA^tttzmimm^xcom^kLx. m 



2 o 



WKr&x*;^-*!, ffl5( e V] fiLh«0«r&»£*f 
-f- £ ftflak* k § iiT JjtflB*«R*)tt 5 i k T\ MbkSt 

x. m%LxmmitBm^&j:mtf&mzm.ftztiz>k 

ki>tz. ffaMo-m mmz&m- hc\ktfX'%hk\^ 
k^o MjZUzMz. . fc LT , A )V2± 

io immcoffiw^mm 

[Hi ] ^f^tasisBaiafc^jOTs^ufe, amiBfi 

[02] l^«t*L. DfllMSryft? 

[EI3] M5fe£0-7-^^a}SECR7°5XVCVD^S<7) 

1 ffiMIE#i«#:Mit^B ( v>f ^ a^E C R75 
XvCVDgl) 
20 3 I^f^yA- 

5 a Kmtfxmx^ 
5 b jpsHfeirxwA* 

7 v^nlltfPS 

9 MaBBM#& 

1 1 TxmJ±ETK¥S 
1 3 I?^y7 

15 ^ ^njfta^au 

17 v^nS»Ai 
30 19 IllfS^AgP 

2 1 mMB$&m 

2 1 A 

2 3 P «flcR 

2 5 setter 
27 isomtsp 

29 ^^JRDgP 

3 1 Mo— 5 
3 3 A°xn-7 
3 5 

40 3 7 

100 ?-f?nSECR75X-7CVDlI 

130 mm mm 

2 5 0 ffltf&J&fcfflSdSn >f )V 
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ABSTRACT : 

PROBLEM TO BE SOLVED: To provide a membrane- 
forming apparatus and process which can reduce the 
damage to the substrate, even when a web-like 
polymer film is used as a substrate, particularly 
can produce a membrane with good thickness 
distribution in the cross direction and enables 
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high-speed membrane formation. 

SOLUTION : This membrane -forming apparatus is 
provided with a vacuum chamber 3 equipped with a 
vacuum pump 13, a gas inlet 5 for introducing a 
gas for forming a protecting layer in the vacuum 
chamber 3, a plasma generator 7 for generating 
plasma in the vacuum chamber 3 , a substrate 
conveyer 9 for conveying the substrate near the 
plasma generated by the plasma generator, and a 
bias voltage impresser for applying a desired bias 
voltage to the substrate 10. In the plasma 
generator 7, the microwaves generated in the 
microwave generator 15 and the magnetic field 
formed by a plurality of permanent magnets 21A are 
used to develop electronic cyclotron resonance 
whereby plasma is generated. 
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